A non-pathological example is given of two topological spaces which have isomorphic homotopy groups, homology groups and cohomology ring and which cannot be distinguished from each other by the Whitehead product structure. A family of examples can be constructed likewise.
Homology groups, the cohomology ring and homotopy groups are usually the first invariants that one meets in algebraic topology. Since for most spaces at least one of these is difficult to determine (indeed all three are rarely known explicitly), a very natural question is whether these invariants together suffice to distinguish between any two spaces that are not homotopy-equivalent. The spaces S 5 x S 4 and the Stiefel manifold of unit tangents to 5 s provide the standard example of two spaces that have isomorphic homology groups, cohomology ring and homotopy groups. These spaces can however be distinguished by the Whitehead product structure on the homotopy groups , which have isomorphic homology groups, cohomology ring, homotopy groups and Whitehead product structure, but which are not homotopy-equivalent. The loop spaces of the two spaces are homotopy-equivalent. A family of examples can be constructed likewise. It should be remarked that in [2] Brayton Gray produced an example of two spaces that cannot be distinguished by an invariant carried by a finite skeleton and yet are not homotopy equivalent. His interesting construction exploits limiting operations to form a phantom map and then takes the reduced product of the mapping cone. Our example is not as powerful, but has the advantage of using only commonly occurring spaces and maps.
Let 7r: 5 1 X CP°° -» CP°° denote projection to the second factor, and let E = S 1 X CP°°\jCS l denote the mapping cone of the inclusion S 1 -» S 1 x CP°° of one fibre. Define p: E -> CP°° to be the extension of TT that is constant on CS 1 . The homotopy fibre of p is homotopy-equivalent to S 3 by [l] . The map p has a section a: CP°° -> E defined by a(b) = (1, b), hence <r# +i# : n n CP°°®ir n S M.H. Eggar [2] each positive integer n , where i is the inclusion of the homotopy fibre of p into E (up to the natural homotopy equivalences). 
It is straightforward to show that S 3 x CP°° has homotopy groups, Whitehead product structure, homology groups and cohomology ring isomorphic to those for E. It remains to show that E is not homotopy-equivalent to 
